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(54) ELECTROPHOTOGRAPHIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a uniform image by matching a 
position of a recording medium and two developing rollers, a kind of a 
magnetic pole in a development and the position of a doctor blade. 
SOLUTION: This equipment comprises with the two developing rollers 
mutually rotating in opposite directions being used, the rotating direction of 
the first developing roller is opposite to the direction of a photo conductor 
drum with an insulation distance of 0.5 mm-1.5 mm, the rotating direction of 
the second developing roller is identical to the direction of the photo 
conductor drum with the insulation distance of 0.5 mm-1.5 mm, the first and 
the second developing rollers are positioned 30 degrees respectively from a 
center of the photo conductor drum, a distance between the photoconductor 
drum and the doctor blade is 5 mm- 15 mm, each of the first developing roller 
and the second developing roller has two magnetic poles in development 
respectively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** ^ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic latent charge image formed in the record object with the 1st developing roller and the 2nd 
developing roller which are arranged along the migration direction of the record object, and rotate to hard flow 
mutually A magnetic carrier and a toner are developed with 2 component magnetism developer used as a principal 
component. The migration direction of the 1st developing roller is the migration direction and hard flow of said record 
object. The 1st developing roller is in the location for less than 0.2 seconds more in time than a lightwave signal 
incidence location. And electrophotography equipment characterized by using the 1 st developing-roller development 
magnetic pole as two magnetic poles in the electrophotography equipment which the migration direction of said 2nd 
developing roller is the migration direction and this direction of a record object, and is characterized by the 2nd 
developing roller being regulated from the incidence location by the range for less than 0.8 seconds. 
[Claim 2] Electrophotography equipment according to claim 1 characterized by the magnetism by the side of the 2nd 
developing roller being regulated rather than another side among 2 of the 1st developing-roller development magnetic 
pole magnetic poles by the range of 1 - 4/3. 

[Claim 3] Electrophotography equipment according to claim 1 characterized by using the 2nd developing-roller 
development magnetic pole as two magnetic poles. 

[Claim 4] Electrophotography equipment according to claim 3 characterized by the magnetism by the side of the 1st 
developing roller being regulated rather than the magnetism by the side of a catch roll among 2 of the 2nd developing- 
roller development magnetic pole magnetic poles by the range of 1 - 2/3. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrophotography equipment which develops a magnetic carrier 
and a toner with 2 component magnetism developer used as a principal component with the 1 st developing roller whic 
is arranged along the migration direction of the record object, and rotates mutually the electrostatic latent charge imag 
which was built over the image-formation equipment which forms a coloring toner image in imprint material, such as 
form, using the xerography or the electrostatic-recording method, especially was formed in record objects, such as a 
photo conductor and a dielectric, to hard flow, and the 2nd developing roller. 
[0002] 

[Description of the Prior Art] The method which develops a magnetic carrier and a toner with 2 component magnetisn 
developer used as a principal component with two developing rollers which make a latent charge image in a xerograpl 
or an electrostatic recording method conventionally to the photoconduction photo conductor and dielectric which are z 
record object, and rotate this to hard flow mutually is JP,54-10869,B, announcement JP,1-50381 1,A, JP,63-15881,Y, 
and ****************. it i s indicated by No. 4,442,790 etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by approach like before, in image photograph printing which 
consists of the gradation property, halftone dot, or line of image concentration, when importance was attached to insid 
and a low image concentration region, it had left the problem that image concentration fell. The object of this inventio 
is in solution of said technical problem. 

[0004] Drawing 3 is drawing for explaining the black solid image often seen in the conventional electrostatic latent- 
image developer. The thing and drawing 3 (b) on which drawing 3 (b) recorded the black solid section 33 of the 
magnitude of about 3cm of every direction by high image concentration are an example of the sectional view. The 
periphery of the black solid section 33 is rising highly according to the edge effect. Drawing 4 is the example of the 
alphabetic character at the time of recording drawing 3 . In the high high image concentration of development capacity 
the line and point of an alphabetic character also become thickly and large. When the complicated kanji etc. is printed, 
recognition of alphabetic character details becomes difficult, and the printing part more than which the amount of the 
toner used increases rises, and this has the fault of ** in which the Takashina worth of a bookbinding document is 
reduced. 

[0005] Drawing _5 is drawing for explaining the black solid image recorded by low image concentration. Thing drawin 
5 (b) on which drawing 5 (b) recorded the black solid section 33 of the magnitude of about 3cm of every direction by 
high image concentration is an example of the sectional view. There is a defect to which the center section of poor 
black becomes white in comparison with drawing 3 (b), and it is not rising highly like drawing 3 (b). Drawing 6 is the 
example of the alphabetic character at the time of recording drawing 5 . Although a defect remains in black solid like 
drawing 5 , the line and point of an alphabetic character become thinly and small, and recognition of details is attained 
[0006] the include angle formed at the core of the distance for insulation formed with the 1st developing roller and a 
record object, the include angle formed at the core of the 1st developing roller, and the core of a record object and the 
distance for insulation formed with the 2nd developing roller and a record object, and the 2nd developing roller, and tf 
core of a record object as a result of this invention persons' examining many things about this image defect — it found 
out involving greatly. The object of this invention is to offer the image formation equipment with which the fault of th 
above-mentioned conventional technique is canceled, and the outstanding image quality is acquired. 
[0007] 

[Means for Solving the Problem] The image formation equipment which develops a magnetic carrier and a toner with 
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component magnetism developer used as a principal component with the 1st developing roller which is arranged along 
the migration direction of the record object, and rotates mutually the electrostatic latent charge image formed in recorc 
objects, such as a photo conductor and a dielectric, to hard flow as aforementioned The means for solving a technical 
problem, and the 2nd developing roller attains. 

[0008] This invention is characterized by for the 1 st developing roller being in the location for less than 0.2 seconds iri 
time than a lightwave signal, and for the migration direction of said 2nd developing roller being the migration directio 
and this direction of a record object, and the 2nd developing roller being regulated by the range for less than 0.8 
seconds in time than the lightwave signal concerned. Furthermore, in said 1 st means, as for the 2nd means of this 
invention, said 1st developing roller and 2nd developing roller are characterized by 30 things (**15 degrees) done for 
location regulation from the core of said record object. The 3rd means of this invention is characterized by being 
regulated by the range whose distance for insulation of said 1st developing roller and said record object is 0.5mm - 
1.5mm in said 1st means. The 4th means of this invention is characterized by being regulated by the range whose 
distance for insulation of said 2nd developing roller and said record object is 0.5mm - 1.5mm in said 1st means. The 
5th means of this invention is characterized by the range of 5mm - 15mm regulating the distance of said record object 
and doctor blade in said 1st means. It is characterized by the include angle alpha at which the core of a development 
magnetic pole over the line which connects the core of said 1 st developing roller and the core of said record object 
makes the 6th means of this invention in said 1st means being regulated by the range of zero - ten revolution this side. 
It is characterized by the include angle beta at which the core of a development magnetic pole over the line which 
connects the core of said 2nd developing roller and the core of said record object makes the 7th means of this inventio 
in said 1st means being regulated by the range of 0**10 revolution this side. The 8th means of this invention is 
characterized by being regulated by the range whose distance formed with said 1st developing roller and said doctor 
blade is 0.5mm - 1.5mm in said 1st means. The 9th means of this invention is characterized by being regulated by the 
range whose distance formed with said doctor blade and said 2nd developing roller is 0.5mm - 1 .5mm in said 1st 
means. The 10th means of this invention is characterized by setting the development magnetic pole of said 1st 
developing roller as two magnetic poles in said 1st means. The 1 1th means of this invention is characterized by setting 
the development magnetic pole of said 2nd developing roller as two magnetic poles in said 1st means. In addition, the 
fundamental configuration of this invention is enough accepted also in 1 component developer. 
[0009] 

[Embodiment of the Invention] This invention describes the image formation equipment which develops the 
electrostatic latent charge image formed on the record object, and obtains a toner image in an electrostatic recording 
method or a xerography. 

[0010] Drawing J is the block diagram of the developing-machine circumference of the laser beam printer concerning 
the gestalt of operation of this invention. As shown in this drawing, the photo conductor drum 1 of a photoconductivit 
rotates in the direction of arrow-head A (clockwise rotation). To the perimeter, a laser beam (system write-in 
[ optical ]) 2 and development counter 3** are arranged. The photo conductor drum 1 charged uniformly forms an 
electrostatic latent charge image by the laser beam 2. the electrification polarity of the photo conductor drum 1 — plus 
and minus — although any are sufficient, it considers as minus here. Then, reversal development is carried out with a 
development counter 3, and the toner image of a minus polarity is formed on the photo conductor drum 1. Exposure is 
made into a background lighting, and although normal development may be carried out, this invention demonstrates 
effectiveness by the case of reversal development. 

[001 1] Next, actuation of a development counter 3 is explained. The photo conductor drum 1, the 1st developing rollei 
41 which rotates to hard flow, and the photo conductor drum 1 and the 2nd developing roller 51 which rotates in this 
direction It has the magnet 42 and magnet 52 which were fixed to the interior, respectively. By the magnetism of these 
magnets 42 and 52 2 component magnetism developer which uses a magnetic carrier and a coloring toner (magnetism 
or nonmagnetic) as a principal component at each developing roller 41 and 51 is adsorbed. Furthermore, convey by 
each revolution of the 1st and 2nd developing roller 41 and 51, a developer is made to contact the photo conductor 
drum 1, and a latent charge image is developed. 

[0012] The include angles alpha and beta which the core of a development magnetic pole over the line which connects 
the core of the photo conductor drum 1 and each core of the 1st and 2nd developing roller 41 and 51 makes are set as 
zero - ten clockwise rotations with the 1st developing roller 41, and are set as ** 10 degrees with the 2nd developing 
roller 51. This is for pressing down low the magnetic brush with which the developer which consists of a carrier 14 an 
a toner 15 is formed on each developing-roller front face, and the resistance at the time of contacting the photo 
conductor drum 1 . The electrification polarity of a toner is minus of the electrification polarity of the photo conductor 
drum 1, and like-pole nature. The amount of conveyances of a developer is adjusted by the gap of a doctor blade 6 and 
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the 1st and 2nd developing roller 41 and 5 1 . The distance formed with the 1st developing roller 41 and a doctor blade « 
has the desirable range of 0.5mm - 1.5mm. When the distance formed with the 1st developing roller 41 and a doctor 
blade 6 is short, it becomes impossible for this to contact the photo conductor drum 1, since the through put of the 
developer which consists of a carrier 14 and a toner 15 decreases, but to fully develop it. Although the photo conducto 
drum 1 can be enough contacted since the through put of the developer which consists of a carrier 14 and a toner 15 
increases when the distance formed with the 1 st developing roller 41 and a doctor blade 6 is long Are overdue, withou 
the ability of a developer passing through between the photo conductor drum 1 and the 1st developing roller 41. It is 
because it was checked by experiment for the burden to the motor which drives the 1st developing roller 41 to become 
large, and for a carrier 4 to rub strongly the front face of the photo conductor drum 1 no longer driving further, and to 
damage the photo conductor drum 1 . And the distance formed with the 2nd developing roller 51 and a doctor blade 6 
has the desirable range of 0.5mm - 1.5mm. This was able to be confirmed by conducting the same experiment as the 
account of the point. 

[0013] Bias power supply 43 is connected to the 1st developing roller 41, bias power supply 53 is connected to the 2nc 
developing roller 51, and the electrical potential difference of minus of a toner and like-pole nature is both impressed. 
When the distance of the insulating layer formed with the photo conductor drum 1 and the 1st developing roller 41 at 
this time is short, a discharge phenomenon will be caused exceeding the surface layer of a photo conductor, and it will 
become breakage on a photo conductor drum, and unrecordable. Moreover, although the distance of the insulating lay< 
formed with the photo conductor drum 1 and the 1st developing roller 41 is decided with a photo conductor ingredient 
(thickness, a dielectric constant, resistance) or a developer ingredient (particle size, particle shape, a dielectric constan 
resistance), when the organic photo conductor of negative electrification is used and this optimal distance is long, a 
developer cannot contact the photo conductor drum 1 , but development serves as imperfection. Therefore, it was 
checked from the experiment in this distance for insulation that the range of 0.5mm - 1.5mm is the optimal. It was 
checked from the experiment that the distance of the insulating layer similarly formed with the photo conductor drum 
and the 2nd developing roller 51 has the optimal range of 0.5mm - 1.5mm. Mixed churning of the developer in the 
development counter 3 effective also in order for the range of these distance for insulation to make flow of a developei 
smooth is carried out with the screw augers 71 and 72 of the couple of notch wing structure in right and left and order. 
The effectiveness of comparing the screw augers 7 1 and 72 of notch wing structure with the screw auger of a simple 
configuration, mixing-distributing and making it a toner charged in a developer to this mixed churning is large. 
Therefore, since a toner is made to be able to distribute in a developer promptly and it can rise even in the 
predetermined amount of electrifications in a short time when a toner is supplied from a feed roller 8, the fogging at th 
time of toner makeup and generating of ununiformity development can be prevented. 

[0014] The conveyance roller 91 with the magnet 92 fixed to the interior is adsorbed, the developer by which mixed 
churning was carried out thus is conveyed, and the developer which passed the gap of a doctor blade 6 and the 2nd 
developing roller 5 1 develops the latent charge image in the 2nd developing roller 5 1 , and is returned in a developmen 
counter 3. The developer regulated with the doctor blade 6 goes to the 2nd developing-roller 51 side, and it is adsorbec 
and conveyed, and the developer which passed the gap of a doctor blade 6 and the 1st developing roller 41 develops th 
latent charge image in the 1st developing roller 41, and is returned in a development counter 3 through a scraper 10. 
The developer of the surplus regulated in the 2nd developing-roller section is returned to the screw auger section by th 
guide plate 1 1 . Although not only a toner but a carrier may adhere on the photo conductor drum 1 in the case of the 
development in the 1st and 2nd developing roller 41 and 51, it pulls back with the catch roller 13 having the magnet K 
which had this fixed, and conveys and collects into a development counter 3 by the revolution. If the include angle 
made centering on the core of the photo conductor drum 1 in the center position of two developing rollers 41 and 51 is 
set as 30 degrees (15 double signs) as shown in drawing 1 , the setting-out location of a development counter 3 can use 
space efficiently, and can summarize the whole in a compact. If it will be influenced of the dark decay of photo 
conductor potential, and image quality will deteriorate, if it is made larger than this, and it is set as less than [ this ], a 
lifting and a spacial configuration will become difficult about lowering of developer conveyance of the 1st 
development roll and the 2nd development roll. The developer which consists of the carrier 14 and toner 15 which 
stuck to the development magnetic pole of a developing roller is formed like two brushes, as shown in drawing 2 . In 
the case of the 1st developing roller 41, the flow of a developer becomes smooth among 2 of a development magnetic 
pole magnetic poles by regulating at the range of 1 - 4/3 rather than the magnetism of the magnetic pole to which the 
developer discharged from the magnetism 6 by the side of the 2nd developing roller, i.e., a doctor blade, sticks after th< 
magnetic pole by which the developer with which the magnetism of a magnetic pole to which it sticks first at a 
development magnetic pole was discharged from another side 6, i.e., a doctor blade, sticks to a development magnetic 
pole first. When it is made this magnetism and reverse that were regulated, it is because the developer became 
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impossible [ passing smoothly among 2 magnetic poles of the 1st developing roller 41 ], it piled up in the space in 
which the developer was formed with the photo conductor drum 1 and the 1st developing roller 41 and the photo 
conductor drum 1 and the developing roller stopped driving after that. The magnetism of the magnetic pole by which 
the developer which was discharged among 2 of a development magnetic pole magnetic poles in the case of the 2nd 
developing roller 51, the magnetism 6, i.e., the doctor blade, by the side of the 1st developing roller 41, sticks to a 
development magnetic pole first The magnetism by the side of a catch roll, That is, the flow of a developer becomes 
smooth when the developer discharged from the doctor blade 6 regulates in the range of 1 - 2/3 rather than the 
magnetism of the magnetic pole which adsorbs after the magnetic pole which sticks to a development magnetic pole 
first. When it was made this magnetism and reverse that were regulated, it understood that a developer becomes 
impossible [ passing smoothly among 2 magnetic poles of the 2nd developing roller 51 ], pile up in the space in which 
the developer was formed with the photo conductor drum 1 and the 2nd developing roller 5 1 , and the photo conductor 
drum 1 and a development roll stop driving after that. 

[0015] The laser beam printer which applied this invention can print the image which are a recording rate 20 - 40 cm/s 
and a high speed with the small printer which used the photo conductor drum 1 with a diameter of 60- 100mm, and wa 
excellent in the homogeneity repeatability of halftone from which the homogeneity image which does not have the 
development direction unevenness until it results [ from low image concentration ] in high image concentration is 
obtained. 
[0016] 

[Effect of the Invention] This invention uses two developing rollers which rotate to hard flow mutually as mentioned 
above. The 1st developing roller and the 2nd developing roller are in the location of 30 degrees (**15 degrees) from tl 
core of a record object. The migration direction of the 1st developing roller is the migration direction and hard flow of 
record object, and the development magnetic pole of the 1st developing roller is increased to the two poles. The 
distance for insulation of the 1st developing roller and a record object is regulated in the range of 0.5mm - 1 ,5mm. Th< 
distance of the 1st developing roller and a doctor blade is regulated in the range of 0.5mm - 1 .5mm. The migration 
direction of the 2nd developing roller is the migration direction and this direction of a record object, and the 
development magnetic pole of the 1st developing roller is increased to the two poles. The distance for insulation of the 
2nd developing roller and a record object is regulated in the range of 0.5mm - 1.5mm. Offer becomes possible about 
the image formation equipment with which the outstanding image quality is acquired by regulating the distance of the 
2nd developing roller and a doctor blade in the range of 0.5mm - 1 ,5mm, and regulating the distance of a record objeci 
and a doctor blade in the range of 5mm - 15mm. 
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3 .In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the electrophotography equipment which develops a magnetic carrier 
and a toner with 2 component magnetism developer used as a principal component with the 1 st developing roller whic 
is arranged along the migration direction of the record object, and rotates mutually the electrostatic latent charge imag< 
which was built over the image-formation equipment which forms a coloring toner image in imprint material, such as 
form, using the xerography or the electrostatic-recording method, especially was formed in record objects, such as a 
photo conductor and a dielectric, to hard flow, and the 2nd developing roller. 
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damages caused by the use of this translation. 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Description of the Prior Art] The method which develops a magnetic carrier and a toner with 2 component magnetisn 
developer used as a principal component with two developing rollers which make a latent charge image in a xerograpl 
or an electrostatic recording method conventionally to the photoconduction photo conductor and dielectric which are £ 
record object, and rotate this to hard flow mutually is JP,54-10869,B, announcement JP,1-50381 1,A, JP,63-15881,Y, 
**************** j t j s i nc ji ca t ec l by No. 4,442,790 etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] This invention uses two developing rollers which rotate to hard flow mutually as mentioned 
above. The 1st developing roller and the 2nd developing roller are in the location of 30 degrees (**15 degrees) from tl 
core of a record object. The migration direction of the 1st developing roller is the migration direction and hard flow ol 
record object, and the development magnetic pole of the 1st developing roller is increased to the two poles. The 
distance for insulation of the 1st developing roller and a record object is regulated in the range of 0.5mm - 1 .5mm. Tin 
distance of the 1st developing roller and a doctor blade is regulated in the range of 0.5mm - 1 .5mm. The migration 
direction of the 2nd developing roller is the migration direction and this direction of a record object, and the 
development magnetic pole of the 1st developing roller is increased to the two poles. The distance for insulation of th( 
2nd developing roller and a record object is regulated in the range of 0.5mm - 1.5mm. Offer becomes possible about 
the image formation equipment with which the outstanding image quality is acquired by regulating the distance of the 
2nd developing roller and a doctor blade in the range of 0.5mm - 1 .5mm, and regulating the distance of a record objec 
and a doctor blade in the range of 5mm - 1 5mm. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by approach like before, in image photograph printing which 
consists of the gradation property, halftone dot, or line of image concentration, when importance was attached to insid 
and a low image concentration region, it had left the problem that image concentration fell. The object of this inventio 
is in solution of said technical problem. 

[0004] Drawing 3 is drawing for explaining the black solid image often seen in the conventional electrostatic latent- 
image developer. The thing and drawing 3 (b) on which drawing^ (b) recorded the black solid section 33 of the 
magnitude of about 3cm of every direction by high image concentration are an example of the sectional view. The 
periphery of the black solid section 33 is rising highly according to the edge effect. Drawing 4 is the example of the 
alphabetic character at the time of recording drawing 3 . In the high high image concentration of development capacity 
the line and point of an alphabetic character also become thickly and large. When the complicated kanji etc. is printed 
recognition of alphabetic character details becomes difficult, and the printing part more than which the amount of the 
toner used increases rises, and this has the fault of ** in which the Takashina worth of a bookbinding document is 
reduced. 

[0005] Drawing 5 is drawing for explaining the black solid image recorded by low image concentration. Thing drawiri 
5 (b) on which d rawin g 5 (b) recorded the black solid section 33 of the magnitude of about 3cm of every direction by 
high image concentration is an example of the sectional view. There is a defect to which the center section of poor 
black becomes white in comparison with drawing 3 (b), and it is not rising highly like drawing 3 (b). Drawing 6 is the 
example of the alphabetic character at the time of recording drawing 5 . Although a defect remains in black solid like 
drawing 5 , the line and point of an alphabetic character become thinly and small, and recognition of details is attained 
[0006] the include angle formed at the core of the distance for insulation formed with the 1st developing roller and a 
record object, the include angle formed at the core of the 1st developing roller, and the core of a record object and the 
distance for insulation formed with the 2nd developing roller and a record object, and the 2nd developing roller, and tl 
core of a record object as a result of this invention persons' examining many things about this image defect — it found 
out involving greatly. The object of this invention is to offer the image formation equipment with which the fault of th 
above-mentioned conventional technique is canceled, and the outstanding image quality is acquired. 
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MEANS 



[Means for Solving the Problem] The image formation equipment which develops a magnetic carrier and a toner with 
component magnetism developer used as a principal component with the 1 st developing roller which is arranged alonj 
the migration direction of the record object, and rotates mutually the electrostatic latent charge image formed in recorc 
objects, such as a photo conductor and a dielectric, to hard flow as aforementioned The means for solving a technical 
problem, and the 2nd developing roller attains. 

[0008] This invention is characterized by for the 1st developing roller being in the location for less than 0.2 seconds ir 
time than a lightwave signal, and for the migration direction of said 2nd developing roller being the migration directio 
and this direction of a record object, and the 2nd developing roller being regulated by the range for less than 0.8 
seconds in time than the lightwave signal concerned. Furthermore, in said 1st means, as for the 2nd means of this 
invention, said 1st developing roller and 2nd developing roller are characterized by 30 things (**15 degrees) done for 
location regulation from the core of said record object. The 3rd means of this invention is characterized by being 
regulated by the range whose distance for insulation of said 1st developing roller and said record object is 0.5mm - 
1.5mm in said 1st means. The 4th means of this invention is characterized by being regulated by the range whose 
distance for insulation of said 2nd developing roller and said record object is 0.5mm - 1.5mm in said 1st means. The 
5th means of this invention is characterized by the range of 5mm - 15mm regulating the distance of said record object 
and doctor blade in said 1 st means. It is characterized by the include angle alpha at which the core of a development 
magnetic pole over the line which connects the core of said 1st developing roller and the core of said record object 
makes the 6th means of this invention in said 1 st means being regulated by the range of zero - ten revolution this side. 
It is characterized by the include angle beta at which the core of a development magnetic pole over the line which 
connects the core of said 2nd developing roller and the core of said record object makes the 7th means of this inventio 
in said 1 st means being regulated by the range of 0** 10 revolution this side. The 8th means of this invention is 
characterized by being regulated by the range whose distance formed with said 1st developing roller and said doctor 
blade is 0.5mm - 1.5mm in said 1st means. The 9th means of this invention is characterized by being regulated by the 
range whose distance formed with said doctor blade and said 2nd developing roller is 0.5mm - 1.5mm in said 1st 
means. The 10th means of this invention is characterized by setting the development magnetic pole of said 1st 
developing roller as two magnetic poles in said 1st means. The 1 1th means of this invention is characterized by setting 
the development magnetic pole of said 2nd developing roller as two magnetic poles in said 1 st means. In addition, the 
fundamental configuration of this invention is enough accepted also in 1 component developer. 
[0009] 

[Embodiment of the Invention] This invention describes the image formation equipment which develops the 
electrostatic latent charge image formed on the record object, and obtains a toner image in an electrostatic recording 
method or a xerography. 

[0010] Drawing 1 is the block diagram of the developing-machine circumference of the laser beam printer concerning 
the gestalt of operation of this invention. As shown in this drawing, the photo conductor drum 1 of a photoconductivit 
rotates in the direction of arrow-head A (clockwise rotation). To the perimeter, a laser beam (system write-in 
[ optical ]) 2 and development counter 3** are arranged. The photo conductor drum 1 charged uniformly forms an 
electrostatic latent charge image by the laser beam 2. the electrification polarity of the photo conductor drum 1 — plus 
and minus — although any are sufficient, it considers as minus here. Then, reversal development is carried out with a 
development counter 3, and the toner image of a minus polarity is formed on the photo conductor drum 1 . Exposure is 
made into a background lighting, and although normal development may be carried out, this invention demonstrates 
effectiveness by the case of reversal development. 

[001 1] Next, actuation of a development counter 3 is explained. The photo conductor drum 1, the 1st developing rollei 
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41 which rotates to hard flow, and the photo conductor drum 1 and the 2nd developing roller 51 which rotates in this 
direction It has the magnet 42 and magnet 52 which were fixed to the interior, respectively. By the magnetism of these 
magnets 42 and 52 2 component magnetism developer which uses a magnetic carrier and a coloring toner (magnetism 
or nonmagnetic) as a principal component at each developing roller 41 and 51 is adsorbed. Furthermore, convey by 
each revolution of the 1st and 2nd developing roller 41 and 51, a developer is made to contact the photo conductor 
drum 1 , and a latent charge image is developed. 

[0012] The include angles alpha and beta which the core of a development magnetic pole over the line which connects 
the core of the photo conductor drum 1 and each core of the 1st and 2nd developing roller 41 and 5 1 makes are set as 
zero - ten clockwise rotations with the 1st developing roller 41, and are set as ** 10 degrees with the 2nd developing 
roller 51. This is for pressing down low the magnetic brush with which the developer which consists of a carrier 14 an 
a toner 1 5 is formed on each developing-roller front face, and the resistance at the time of contacting the photo 
conductor drum 1. The electrification polarity of a toner is minus of the electrification polarity of the photo conductor 
drum 1, and like-pole nature. The amount of conveyances of a developer is adjusted by the gap of a doctor blade 6 anc 
the 1st and 2nd developing roller 41 and 51 . The distance formed with the 1st developing roller 41 and a doctor blade 
has the desirable range of 0.5mm - 1 ,5mm. When the distance formed with the 1st developing roller 41 and a doctor 
blade 6 is short, it becomes impossible for this to contact the photo conductor drum 1 , since the through put of the 
developer which consists of a carrier 14 and a toner 15 decreases, but to fully develop it. Although the photo conducto 
drum 1 can be enough contacted since the through put of the developer which consists of a carrier 14 and a toner 15 
increases when the distance formed with the 1st developing roller 41 and a doctor blade 6 is long Are overdue, withou 
the ability of a developer passing through between the photo conductor drum 1 and the 1st developing roller 41. It is 
because it was checked by experiment for the burden to the motor which drives the 1st developing roller 41 to become 
large, and for a carrier 4 to rub strongly the front face of the photo conductor drum 1 no longer driving further, and to 
damage the photo conductor drum 1 . And the distance formed with the 2nd developing roller 5 1 and a doctor blade 6 
has the desirable range of 0.5mm - 1 .5mm. This was able to be confirmed by conducting the same experiment as the 
account of the point. 

[0013] Bias power supply 43 is connected to the 1st developing roller 41, bias power supply 53 is connected to the 2n< 
developing roller 51, and the electrical potential difference of minus of a toner and like-pole nature is both impressed. 
When the distance of the insulating layer formed with the photo conductor drum 1 and the 1st developing roller 41 at 
this time is short, a discharge phenomenon will be caused exceeding the surface layer of a photo conductor, and it will 
become breakage on a photo conductor drum, and unrecordable. Moreover, although the distance of the insulating layc 
formed with the photo conductor drum 1 and the 1st developing roller 41 is decided with a photo conductor ingredient 
(thickness, a dielectric constant, resistance) or a developer ingredient (particle size, particle shape, a dielectric constan 
resistance), when the organic photo conductor of negative electrification is used and this optimal distance is long, a 
developer cannot contact the photo conductor drum 1 , but development serves as imperfection. Therefore, it was 
checked from the experiment in this distance for insulation that the range of 0.5mm - 1 .5mm is the optimal. It was 
checked from the experiment that the distance of the insulating layer similarly formed with the photo conductor drum 
and the 2nd developing roller 51 has the optimal range of 0.5mm - 1.5mm. Mixed churning of the developer in the 
development counter 3 effective also in order for the range of these distance for insulation to make flow of a develope: 
smooth is carried out with the screw augers 71 and 72 of the couple of notch wing structure in right and left and order. 
The effectiveness of comparing the screw augers 71 and 72 of notch wing structure with the screw auger of a simple 
configuration, mixing-distributing and making it a toner charged in a developer to this mixed churning is large. 
Therefore, since a toner is made to be able to distribute in a developer promptly and it can rise even in the 
predetermined amount of electrifications in a short time when a toner is supplied from a feed roller 8, the fogging at th 
time of toner makeup and generating of ununiformity development can be prevented. 

[0014] The conveyance roller 91 with the magnet 92 fixed to the interior is adsorbed, the developer by which mixed 
churning was carried out thus is conveyed, and the developer which passed the gap of a doctor blade 6 and the 2nd 
developing roller 51 develops the latent charge image in the 2nd developing roller 51, and is returned in a developmen 
counter 3. The developer regulated with the doctor blade 6 goes to the 2nd developing-roller 51 side, and it is adsorbec 
and conveyed, and the developer which passed the gap of a doctor blade 6 and the 1 st developing roller 4 1 develops th 
latent charge image in the 1st developing roller 41, and is returned in a development counter 3 through a scraper 10. 
The developer of the surplus regulated in the 2nd developing-roller section is returned to the screw auger section by th 
guide plate 1 1 . Although not only a toner but a carrier may adhere on the photo conductor drum 1 in the case of the 
development in the 1st and 2nd developing roller 41 and 51, it pulls back with the catch roller 13 having the magnet 11 
which had this fixed, and conveys and collects into a development counter 3 by the revolution. If the include angle 
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made centering on the core of the photo conductor drum 1 in the center position of two developing rollers 41 and 51 is 
set as 30 degrees (15 double signs) as shown in drawing 1 , the setting-out location of a development counter 3 can us< 
space efficiently, and can summarize the whole in a compact. If it will be influenced of the dark decay of photo 
conductor potential, and image quality will deteriorate, if it is made larger than this, and it is set as less than [ this ], a 
lifting and a spacial configuration will become difficult about lowering of developer conveyance of the 1st 
development roll and the 2nd development roll. The developer which consists of the carrier 14 and toner 15 which 
stuck to the development magnetic pole of a developing roller is formed like two brushes, as shown in drawing 2 . In 
the case of the 1st developing roller 41, the flow of a developer becomes smooth among 2 of a development magnetic 
pole magnetic poles by regulating at the range of 1 - 4/3 rather than the magnetism of the magnetic pole to which the 
developer discharged from the magnetism 6 by the side of the 2nd developing roller, i.e., a doctor blade, sticks after th 
magnetic pole by which the developer with which the magnetism of a magnetic pole to which it sticks first at a 
development magnetic pole was discharged from another side 6, i.e., a doctor blade, sticks to a development magnetic 
pole first. When it is made this magnetism and reverse that were regulated, it is because the developer became 
impossible [ passing smoothly among 2 magnetic poles of the 1st developing roller 41 ], it piled up in the space in 
which the developer was formed with the photo conductor drum 1 and the 1st developing roller 41 and the photo 
conductor drum 1 and the developing roller stopped driving after that. The magnetism of the magnetic pole by which 
the developer which was discharged among 2 of a development magnetic pole magnetic poles in the case of the 2nd 
developing roller 51, the magnetism 6, i.e., the doctor blade, by the side of the 1st developing roller 41, sticks to a 
development magnetic pole first The magnetism by the side of a catch roll, That is, the flow of a developer becomes 
smooth when the developer discharged from the doctor blade 6 regulates in the range of 1 - 2/3 rather than the 
magnetism of the magnetic pole which adsorbs after the magnetic pole which sticks to a development magnetic pole 
first. When it was made this magnetism and reverse that were regulated, it understood that a developer becomes 
impossible [ passing smoothly among 2 magnetic poles of the 2nd developing roller 51 ], pile up in the space in which 
the developer was formed with the photo conductor drum 1 and the 2nd developing roller 5 1 , and the photo conductor 
drum 1 and a development roll stop driving after that. 

[0015] The laser beam printer which applied this invention can print the image which are a recording rate 20 - 40 cm/s 
and a high speed with the small printer which used the photo conductor drum 1 with a diameter of 60- 100mm, and wa 
excellent in the homogeneity repeatability of halftone from which the homogeneity image which does not have the 
development direction unevenness until it results [ from low image concentration ] in high image concentration is 
obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing JJ It is the block diagram of the development counter circumference concerning the gestalt of operation of 
this invention. 

[Drawing 2] It is drawing showing the developer which stuck to the development roll and development magnetic pole 
concerning the gestalt of operation of this invention. 

[Drawing.^] It is drawing showing black solid at the time of recording in a high development field in the laser beam 
printer. 

[Drawing 4] It is drawing showing the alphabetic character at the time of recording in a high development field in the 
laser beam printer. 

[Drawing 5] It is drawing showing black solid at the time of recording in a low development field in the laser beam 
printer. 

[Drawing 6] It is drawing showing the alphabetic character at the time of recording in a low development field in the 
laser beam printer. 
[Description of Notations] 

1 [ — The 1st developing roller, 51 / — The 2nd developing roller, 6 / — 71 A doctor blade, 72 / — A screw auger, 8 / — 
A feed roller, 91 / — A conveyance roller, 10 / — A scraper, 1 1 / — A guide plate, 13 / — A catch roller, 14 / — A carrie: 
1 5 / — A toner, 16/ — Black solid section. ] — A photo conductor drum, 2 — A laser beam, 3 — A development countei 
41 

[Translation done.] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgiejje 05/30/20C 



r 

,JP,20Q1-305853,A [DRAWINGS] 



Page 1 of 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** 5^0^ the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1 ] 
I- 




[Drawing _2] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 
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